Utility of contrast-enhanced ultrasonography for qualitative imaging of atherosclerosis in Watanabe heritable hyperlipidemic rabbits: initial experimental study.
Using Watanabe heritable hyperlipidemic (WHHL) rabbits, we investigated the ability of ultrasonography (US) to detect contrast enhancement of atherosclerotic lesions after intravenous injection of a microbubble contrast agent (MB) and confirmed the localization of MB in the lesion by transmission electron microscopy (TEM). The abdominal aortic wall of six WHHL rabbits was observed for 20 min after MB delivery. To evaluate contrast enhancement, a region of interest (ROI) was set in the intima-media complex (IMC) and the aortic lumen. The average image brightness of the ROI was recorded as the echogenicity at each time point. Differences at each time point were analyzed by analysis of variance and the t-test. Histological analysis was performed after US observation. The echogenicity of the IMC was 8.48 ± 3.01 before and 10.96 ± 7.88, 32.42 ± 12.79, 79, 17.73 ± 9.118, and 31.18 ± 13.35, respectively, at 0.5, 2, 5, 10, and 20 min after MB injection. The echogenicity of the vessel lumen was 1.16 ± 1.57, 64.21 ± 11.52, 53.55 9.81, 13.32 ± 9.78, 2.63 ± 1.45, and 3.66 ± 3.01 at the corresponding time points. At 20 min after injection, the echogenicity of the IMC was significantly higher than before or 0.5 min after injection. The distribution of MB inside macrophages in atherosclerotic plaques could not be confirmed by TEM. Ultrasonography was able to detect contrast enhancement of the IMC at 10 and 20 min after injection of MB.